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(54) Device for the intermittent feeding of a strip of paper from a roll 



(57) A device (41) for intermittently feeding a strip 
of paper (22) from a roll (27) comprising at least one 
feeding roller (29) engaging with the strip and interposi- 
tion means (51) for forming a buffer of paper (52) be- 
tween roll and roller, wherein the feeding roller (29) is 
suitable for feeding the strip (22) intermittently towards 
a printing zone (24). The interposition means (51) vari- 



ably release a certain amount of paper from the buffer 
to the feeding roller and comprise control means (47, 
56, 57) servodriven in relation to the motion conditions 
of the feeding roller (29) in order to cause, in a controlled 
manner, transfer to the roller of a portion of strip from 
the buffer (52) and withdrawal from the roll (27) of the 
said portion of strip for reformation of the buffer. 
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Description ^ SUMMARY OF THE INVENTION 



FIELD OF THE INVENTION 

[0001] This invention relates to a device for the inter- 
mittent feeding of a strip of paper from a roll. 
[0002] More specifically, the invention relates to a de- 
vice for the intermittent feeding of a strip of paper from 
a roll comprising at least one feeding roller engaging 
with the strip and interposition means for forming a buff- 
er of paper between roll and roller according to the in- 
troductory part of claim 1 . 

BACKGROUND OF THE INVENTION 

[0003] Such devices are used for instance in printing 
units, for example for Point-Of-Sale terminals (POS), 
wherein an ink jet head moves at constant speed in the 
two printing directions. The strip remains motionless 
during printing and is fed forward intermittently during 
the accelerations and braking associated with the inver- 
sion of motiorf. The intermittent movement with very 
steep ramps can be applied to the feeding roller but can- 
not be applied to the roll on account of its inertia. In fact, 
sharp accelerations may cause the paper to tear and 
sharp braking causes the coils of the roll to slacken. 
[0004] In the known devices, the interposition means 
comprise a spring tensioner which forms a loop on the 
section of strip before the feeding roller. When feeding 
starts, the tension exerted by the roller reduces the loop 
against the action of the spring and dampens jerking 
movements. When the feeding roller stops, the strip 
continues to unwind through inertia from the roll but is 
taken back by the tensioner, thus opposing the slacken- 
ing of the coils and reforming the buffer. 
[0005] The mode of operation of the spring-based in- 
terposition means is conditioned by the amount of paper 
in the roll, by the friction of the roll in its supports and by 
the resilience of the spring. The effectiveness of these 
means is furthermore limited to intermittent feeds of the 
strip of about 1/6", typical of the serial printing of a single 
line of print. 

[0006] Recently POS with "high" heads have been 
brought out, i.e. POS having a large number of nozzles, 
for performing simultaneous printing of various lines. 
The amount of information that can be printed per unit 
of time is thus dramatically increased. On the other 
hand, amplitude of the intermittent motion of the strip is 
of the order of W and 1" and the known interposition 
means cannot manage to work properly during the ac- 
celeration and braking ramps of the heads. Accordingly, 
the times to be allotted for feeding of the strip must be 
extended beyond those allowed for the inversion of mo- 
tion, which reduces the printing speeds theoretically 
achievable. 



[0007] One object of this invention is to produce a de- 
vice for intermittently feeding a strip of paper from a roll, 

5 without any jerking and slackening of the coils during 
the inversion of motion of a printhead, including the case 
of simultaneous printing of various lines. 
[0008] More generally, the object of the invention is to 
produce a device for the intermittent feeding of a strip 

10 of paper from a roll, which can work at high speed with- 
out jerking and without slackening of the coils of the roll. 
[0009] These objects are achieved by the device of 
the invention, in which the interposition means comprise 
control means servodriven in relation to the motion con- 

15 ditions of the feeding roller, according to the character- 
istic part of claim 1. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 [0010] The characteristics of the invention will be- 
come clear from the description that follows, provided 
by way of a non-restricting example, and with reference 
to the accompanying drawings, where: 

25 Fig. 1 is a partial schematic view of a printing unit 
with a device for the intermittent feeding of a strip 
of paper according to the known art; 
Fig. 2 is a partial schematic view of a printing unit 
with a device for the intermittent feeding of a strip 

30 of paper according to this invention; 

Fig. 3 is the block diagram of a control circuit for the 
device of Fig. 2; 

Fig. 4 is a velocity/time graph of some components 
of the device of Fig. 2; 
35 Fig. 5 is an enlarged view of a velocity/time operat- 
ing diagram of some components of the device of 
Fig. 2; 

Fig. 6 is another velocity/time graph of the compo- 
nents of Fig. 5; and 
40 Fig. 7 is yet another velocity/time graph of the com- 
ponents of Fig. 5. 

DESCRIPTION OF A PREFERRED MODE FOR 
CARRYING OUT THE INVENTION 

45 

[0011] Depicted in figure 1 with the numeral 19 is a 
printing unit, for instance for a point of sale terminal 
(POS), comprising a printhead 21 suitable for writing on 
a strip of paper 22 and a feeding device 23 for the strip 
so 22. 

[0012] The head 21 is of the ink jet type, designed to 
be displaced in the two directions transversally to the 
strip 22 in front of a printing zone 24 and with inversion 
of motion in correspondence with the edges of the strip. 
55 The head 21 is moved by a motor 26 at relatively high 
and constant speed through the zone 24 in order to type 
a line of print in every pass, and with rapid acceleration 
and braking at the extremities of the zone 24 where the 
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inversion of motion takes place. 

[0013] The strip of paper 22 is wound in coils on a roll 
27 housed in a cradle 28 and the device 23 is adapted 
for extracting the strip 22 from the roll 27 and feeding it 
in front of the zone 24. 5 
[0014] Printing takes place during movement of the 
head 21 at constant speed and while the strip 22 is mo- 
tionless. To define a new printing zone, the device 23 
acts intermittently, moving the strip only during the ac- 
celeration and braking steps of the head 21 . 10 
[0015] The feeding device 23 comprises a feeding 
roller 29, a pressure roller 31 , a step motor 32 connected 
to the roller 29 and interposition means between roll and 
roller. The two rollers 29 and 31 are in engagement with 
the strip 22 and the motor 32 turns the feeding roller 29 15 
so as to ensure the intermittent motion of the strip. 
[0016] The interposition means are arranged for form- 
ing a buffer of paper between the roll 27 and the roller 
29 so as to reduce the jerks on the strip when the roller 
29 starts and to prevent slackening of the coils on the 20 
roll when the roller stops. 

[0017] According to the known art as depicted in fig- 
ure 1 , the interposition means comprise a tensioning el- 
ement 36 controlled by a spring 37 and which forms a 
loop 38 on a section of the strip 22 before the roller 29. 25 
At starting, the force exerted by the roller 29 on the strip 
reduces the loop 38 by flexing the spring 37 and is af- 
terwards transferred on to the outermost coil of the roll 
27 causing the roll to unwind in the cradle 26. Extraction 
of the strip may then continue under the flexing condi- 30 
tions reached by the spring. When the roller stops, 
through inertia, the roll 27 continues to unwind and the 
strip yielded is taken back by the element 36 which re- 
leases the spring 37 and reforms the buffer. 
[0018] The mode of operation of the tensioning ele- 35 
ment 36 is conditioned by the static and dynamic forces 
acting on the various components, in particular those in 
relation to the inertia of the roll 27, to the friction of the 
outermost coil on the cradle 28 and to the resilience of 
the spring 37, depending on the conditions of use and 40 
in particular on the amount of paper wound in the roll 27. 
[0019] Depicted with numeral 41 in figure 2 is a print- 
ing unit for POS, having components equal to those of 
the unit 1 9 in figure 1 , designated with the same numeral 
but with a "high" printhead 42, i.e. one in which there 45 
are more nozzles than those of the head 21. 
[0020] Printing takes place during movement of the 
head 42 at constant speed and while the strip is motion- 
less but, in this case, many lines may be typed at the 
same time in the printing zone 24. 50 
[0021] The device 23 acts intermittently, moving the 
strip only during the acceleration and braking steps of 
the head 42 in which no printing takes place, but over a 
relatively great length, for example %" or 1", depending 
on the number of lines typed in each pass. A sensor 43 55 
for detecting the idle or over-travel position of the head 
42 and a sensor 44 for detecting the absence of paper, 
for example when the roll 27 is finished, are also provid- 
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ed. 

[0022] The printing unit 41 is connected to an elec- 
tronic control unit 46 (Fig. 3), comprising the central unit 
of the POS not depicted in the figures, an interface cir- 
cuit 47 and a driving circuit 48 (Fig. 3) for the motors 26 
and 32 and in operating connection with the sensors 43 
and 44. 

[0023] The interposition means include a tensioning 
element 51 (Fig. 2) for forming a loop 52 on the strip of 
paper 22 between roll and feeding roller, having a stor- 
age or buffer function. The element 51 has for example 
a roller, engaging with the strip 22 over its entire width, 
borne by a frame 53 in turn fulcrum-mounted on a pin 54. 
[0024] In accordance with the invention, the interpo- 
sition means comprise control means which are servo- 
driven in relation to the motion conditions of the feeding 
roller 29 to cause, in a controlled manner, the transfer 
to the roller 29 of a portion of strip of the buffer formed 
by the loop 52 and the withdrawal from the roll 27 of that 
portion for reformation of the buffer. 
[0025] The control means include a motor 56 for the 
rotation of the frame 53, some sections of the central 
unit of the POS, the circuit 47 and circuitry means 57 for 
the motor 56. The motor 56 is suitable for rotating the 
frame 53 counter-clockwise, reducing the loop 52, and 
clockwise, thereby increasing it. The motor 56 is a step 
motor and has a motor pinion meshing with toothing 
made on an arm of the frame 53. An end of travel sensor 
58 is suitable for detecting a reference position of the 
arm with the toothing, corresponding to a loop 52 of pre- 
defined maximum dimensions. 

[0026] Through the driving circuit 48 (Fig. 3) and with 
reference to Fig. 4, the electronic control unit 46 sets 
acceleration ramps (Ad, As) and braking ramps (Fd, Fs) 
on the motor 26 in the two directions for the positions of 
the head 42 adjacent to the zones of inversion, and con- 
stant velocity pulses (Vd, Vs) for the printing zone, as 
indicated in the graph (a). To start and conclude feeding 
of the strip, the motor 32 is driven to move the roller 29 
with acceleration and braking ramps (Ar, Fr) and con- 
stant velocity stretches (Vr) depending on the number 
of line feeds, as indicated in the graph (b), upon each 
inversion of motion of the head 42. 
[0027] The circuitry means 57 (Fig. 2) are pre-ar- 
ranged for driving the motor 56 in a relation of depend- 
ency on the conditions and/or the law of motion set on 
the motor 32. In detail, the motor 56 is powered so as 
to turn the frame 53 counter-clockwise with a first accel- 
eration ramp and a first braking ramp (Atr, Ftr), graph 
(c) in Fig. 4, from the working position "I" to the position 
"IT, depending on the acceleration ramp and/or the con- 
stant speed commands on the motor 32 (Ar, Vr), graph 
(b). The loop 52 decreases and the roller 29 can accel- 
erate the paper without jerking with the roll substantially 
motionless, with commands for the motor 56 suitable for 
maintaining the roller of the frame 53 (Fig. 2) in adher- 
ence with the strip 22. Then, in sequence, the roller 29 
can start extracting the strip from the roll 27, putting it 
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gradually Into rotation and continuing the extraction with 
the loop constant in the event of a large number of line 
feeds or a jump. 

[0028] Subsequently, in the last stretch at constant 
speed and the braking ramp of the motor 32 (Vr, Fr), s 
graph (b), the motor 56 is driven to rotate frame 53 clock- 
wise with a second acceleration ramp (Ate), with a sec- 
tion at relatively low constant speed (Vte), and with a 
second braking ramp (Fte), graph (c), from the position 
"IP of fig. 2 to the position "I". The frame 53 causes the 10 
loop 52 to increase and inertial unwinding of the strip 22 
follows. The roller of the frame 53 (Fig. 2) is maintained 
in adherence with the strip 22 until the roll 27 stops and 
reforms the buffer. The law of motion imposed on the 
motor 56 is associated with the constraints of the roll 27 1 5 
to stop, without fail, the frame 53 in the position "I" in the 
different conditions of friction of the roll on the cradle 28 
and of the amount of paper wound. 
[0029] The step of extracting the strip from the roll 27 
by the frame 53 and of reforming the buffer may take 20 
place at low speed, clearly overlapping with the printing 
step, as depicted in Fig. 5. 

[0030] The circuitry means 57 drive the motor 56 in 
substantially the same way on each inversion of motion 
of the head 42. 25 
[0031] In the initialization steps (Fig. 6) there is an in- 
itial feeling at a lower speed and stopping (Ari, Vri, Fri) 
of the motor 32, graph (a). This is followed by driving of 
the motor 56 to rotate the frame 53 clockwise with an 
acceleration ramp and a stretch at the low constant ini- so 
tialisation speed (Atei and Vti), graph (b). The loop 52 
increases and the strip 22 (Fig. 2) is slowly unwound, 
until the sensor 58 detects a maximum loop condition, 
corresponding to a position "R" of the frame 53. The mo- 
tor 56 is then driven with a braking ramp (Ftei) and 35 
stopped. Next, the motor 32 is started again for a feeding 
cycle of the strip and a loop taking-in cycle 52 (Ar, Vr, 
Fr), graph (a) and (Atr, Ftr, Ate, Vte, Fte), graph (b). 
[0032] The circuitry means 57 (Fig. 2) are easily pro- 
grammable at design or maintenance time to extract *o 
from the roll 27 a portion of strip according to a law of 
motion such as to minimize its tensions in the acceler- 
ation steps and the slackening of the coils of the roll in 
the braking steps even under limit conditions, by modi- 
fying the ramps. 45 
[0033] By way of example, provision could be made 
to modify the law for extraction of the strip by taking into 
account the diameter of the roll using a coils sensor or 
external commands for changes in the type of paper or 
in the device's operating conditions. so 
[0034] More simply, the law of motion of the motor 56 
could be changed solely in relation to the roll full condi- 
tion, which is the most critical for the purposes of exces- 
sive tensions on the strip. This condition typically arises 
when a finished roll is substituted for a new one. 55 
[0035] To advantage, this could be associated with 
the sequences in which the sensor 44 detects the ab- 
sence of paper condition due to the roll being finished 



and which is followed by the annulling of the paper-out 
condition due to substitution of the roll. Recognition of 
these sequences could trigger off a programme of 
ramps for the, motor 56, different from the normal ones. 
[0036] The ramps for a full roll are illustrated, for in- 
stance, in the graph (b) of Fig. 7, in relation to the graph 
(a) of the motor 32 and substantially identical to that of 
graph (a) in Fig. 5. 

[0037] Obviously, without prejudice to the principle of 
this invention, the embodiments and construction de- 
tails may be abundantly varied with respect to what has 
been described and illustrated purely by way of non-re- 
strictive example, without exiting from the scope of the 
invention. 

[0038] For instance, the place of the motor 56 could 
be taken by other linear actuators, such as suitably pro- 
grammed electromagnets. The motor could also be of 
the direct-current and impulse-control type and having 
control of one or more reference positions. 
[0039] Conversely, where the motor 56 is a step motor 
as described above, the over-travel sensor 58 could be 
removed and control of the position "R" be entrusted in- 
stead to a fixed abutment on the frame 53, to be reached 
slowly in the initialization step, according to a known 
technique. 

[0040] Although the device has been applied to a 
printing unit, it could also be used to advantage in other 
sectors wherein a strip of paper is unwound from a roll 
and subjected to an intermittent feeding. 



Claims 

1 . Device (41 ) for the intermittent feeding of a strip of 
paper (22) from a roll (27) comprising at least one 
feeding roller (29) engaging with the strip and inter- 
position means (51) for forming a buffer of paper 
(52) between said roll and said roller, wherein the 
feeding roller feeds the strip intermittently towards 
a printing zone (24) and the interposition means 
variably release a certain amount of paper from the 
buffer to the feeding roller (29), characterized in 
that said interposition means (51) are associated 
with control means (47, 56, 57) which are servodriv- 
en in relation to the motion conditions of the feeding 
roller (29), so as to produce, in a controlled manner, 
transfer to the roller of a portion of strip (22) from 
the buffer (52) and withdrawal from the roll (27) of 
the said portion of strip for reformation of the buffer. 

2. Device according to claim 1 , characterized in that 
said control means (47, 56, 57) are arranged for re- 
ducing the buffer of paper at the start of motion of 
the feeding roller (29) in order to keep the roll (27) 
substantially motionless. 

3. Device according to claim 2, characterized in that 
said control means (47, 56, 57) reduce said buffer 
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ensuring a gradual start-up of the above-mentioned 
roll (27). 

4. Device according to claim 1 or 2 or 3, characterized 
In that said control means (47, 56, 57) are'arranged 5 
for reforming the buffer (52) at the end of the motion 
of the roller (29), taking back the above-mentioned 
portion of strip and/or unwinding it from the roll (27). 
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the feeding movement of the strip (22) starts, char- 
acterized in that said servomotor comprises a sec- 
ond motor (56) and said control means comprise 
second circuitry means (57) for driving the second 
motor with a given acceleration ramp (Atr) and a giv- 
en braking ramp (Ftr) in the above-mentioned given 
direction and associated with the acceleration ramp 
of the feeding roller. 



5. Device according to any of the previous claims, 
characterized in that it is employed in a printing 
unit (19) in which a head (21 , 42) is movable trans- 
versally to the strip for the printing of one or more 
lines and in which the feeding of the strip (22) takes 
place during the inversion of motion of the head, 
and the reforming of the buffer (52) may also take 
place during the printing of one or more lines. 

6. Device according to claim 5, characterized in that 
it is employed in a printing unit (19) in which the 
head (42) is of the ink jet type with a large number 
of nozzles for the simultaneous printing of numer- 
ous lines. 

7. Device according to any of the previous claims, 
characterized in that the control means (47, 56, 
57) are adapted for taking back and/or extracting 
from the roll (27) said portion of strip according to a 
law of motion such as to minimize the tensions on 
the strip in the acceleration step and the slackening 
of the coils of the roll in the braking steps. 

8. Device according to any of the previous claims, 
wherein said interposition means comprise a ten- 
sioning element (51) engaging with the strip of pa- 
per (22) for forming a loop (52) between, roll (27) 
and feeding roller (29) and which constitutes the 
above-mentioned buffer, characterized in that 
said control means (47, 56, 57) comprise a servo- 
motor (56, 57) for moving the tensioning element 
(51 ) in a given direction and in an opposite direction, 
the above-mentioned given direction being associ- 
ated with the starting of feeding of the strip (22) and 
with the reduction of the loop (52), and the opposite 
direction being associated with the stopping of feed- 
ing of the strip and the increase of the above-men- 
tioned loop with reformation of the buffer. 

9. Device according to the claims 5 or 6 and 8, char- 
acterized in that, for the reformation of the buffer, 
said servomotor (56, 57) is adapted for moving the 
tensioning element (51) at low speed during the 
above-mentioned printing. 



10 11. Device according to claim 10, in which the first cir- 
cuitry means (48) impose on the first motor (32) cor- 
responding braking ramps (Fr) at the end of the strip 
feeding movement, characterized in that said sec- 
ond circuitry means (57) are adapted for driving the 
15 second motor (56) with a second acceleration ramp 
(Ate) and a second braking ramp (Fte) in the above- 
mentioned opposite direction and associated with 
the braking ramp of the feeding roller. 

20 12. Device according to one of the claims from 8 to 11, 
wherein said feeding roller (29) is actuated by a first 
step motor (32), characterized in that said servo- 
motor comprises a second step motor (56). 

25 13. Device according to one of the claims from 8 to 12, 
characterized in that it comprises a sensor (58) 
associated with the tensioning element (51) for de- 
tecting a reference position "R" of the above-men- 
tioned element (51) corresponding to a predeter- 

30 mined loop and in which said control means (47, 56, 
57) are adapted for controlling the servomotor de- 
pendent on the above-mentioned associated sen- 
sor (58). 

35 14. Device according to one of the claims from 8 to 1 3, 
characterized in that it comprises a paper-out sen- 
sor (44) adapted for detecting a condition of roll (27) 
finished and in which said control means (47, 56, 
57) are adapted for controlling said servomotor (56, 
40 57) dependent on a sequence detected by the 
above-mentioned sensor (44) which comprises the 
detecting of the paper-out condition, followed by the 
annulling of the above-mentioned paper-out condi- 
tion. 

45 

15. Device according to one of the claims from 8 to 14, 
characterized in that said tensioning element (51 ) 
comprises a frame (53), liable to rotate, having a 
roller engaging with said strip (22) between the roll 
50 (27) and the feeding roller (29) and meshing with a 
pinion of the above-mentioned servomotor (56, 57). 



40 
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10. Device according to claim 8 or 9, in which said feed- 55 
ing roller (29) is actuated by a first motor (32) and 
by first circuitry means (48) to impose on said first 
motor corresponding acceleration ramps (Ar) when 
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(54) Device for the intermittent feeding of a strip of paper from a roll 



(57) A device (41) for intermittently feeding a strip 
of paper (22) from a roll (27) comprising at least one 
feeding roller (29) engaging with the strip and interposi- 
tion means (51) for forming a buffer of paper (52) be- 
tween roll and roller, wherein the feeding roller (29) is 
suitable for feeding the strip (22) intermittently towards 
a printing zone (24). The interposition means (51) vari- 



ably release a certain amount of paper from the buffer 
to the feeding roller and comprise control means (47, 
56, 57) servod riven in relation to the motion conditions 
of the feeding roller (29) in order to cause, in a controlled 
manner, transfer to the roller of a portion of strip from 
the buffer (52) and withdrawal from the roll (27) of the 
said portion of strip for reformation of the buffer. 
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